The methanolic leaf extracts of Chromoleana odorata and Hevea brasiliensis were tested for corrosion inhibitory effects towards aluminum by varying the concentration of hydrochloric acid as 0.01M, 0.05M and 0.1M HCl. The anti corrosion efficiency of the plant extract was studied by means of weight loss method. It was observed from the experiment, that in the absence of the plant extracts, the weight loss increases indicating an increase in corrosion. Conversely when the plant extracts were introduced, there were remarkable decrease in weight loss leading to reduction in corrosion and an increase in inhibitory efficiency. Upon comparative analysis on the inhibitory efficiency of the two extracts, it was discovered that Chromoleana odorata gave the higher inhibition efficiency of 62% than the Hevea brasiliensis which gave 57% inhibition efficiency. This study shows that Chromoleana odorata gave better inhibition against corrosion to aluminium than Hevea brasiliensis. FT-IR spectra of the plant extracts were also examined to elucidate the possible functional groups that may be responsible for the anti-corrosion activity of these bio-degradable extracts in methanolic solution. Ubani et al.; CSIJ, 22(2): 1-11, 2018; Article no.CSIJ.40095 2
INTRODUCTION
Corrosion is defined as the deterioration of material and a natural process by which metals revert to their stable compounds usually oxides [1] . Just like water flows to their lower level, all natural process tends towards the lowest possible energy states [2] . Corrosion is not only an economic concern in industry, but often also a risk hazard and health and safety problem [3] . Due to the environmental requirement that are currently imposed on the development of cleaner inhibitors, plant extracts, a source of natural non toxic, biodegradable organic compounds are used for corrosion inhibition [4] . The rate of corrosion depends upon the environment and the type of material, it can be very rapid in a highly corrosive environment or take years in a slightly corrosive media.
Virtually all metals, with the exception of gold and platinum, will corrode in oxidizing environment forming compounds either in their oxides, hydroxides or sulphides [5] .
Hydrochloric acid which is widely used for pickling, cleaning, de-scaling and etching of metals, on the other hand also contributes to the corrosion of metal surface. Typical instances are seen in aluminium and iron, when attacked by oxygen to form aluminium oxides and iron oxide. The study of aluminium is a tremendous theoretical and practical concern because aluminium is the mostly widely used non ferrous metal. It is a structural material of choice due to its versality,is a very important component of most of the object and widely used in a very important component of most of the chemical industries for pipes ,construction, transportation etc. Since aluminium is used under different conditions in chemical and allied industries, it encounters severe attacks from acids due to their aggressive nature, resulting in degradation [6].
MATERIALS
The materials for this experiment include aluminum sheet of 60mm by 30mm, Hydrochloric Acid, Zinc dust, De-ionized water, Methanol, Ethanol, Acetone, Chromolaena odorata and Hevea bransiliensis leaves.
METHODS
The commercial aluminum coupon was collected from Timber market in Ikwuano local government, Abia state. The aluminium sheet, a cylindrical bar was cut into pieces having dimensions of 2 x 2cm 2 by area. The coupons were polished to mirror surface by using emery paper, perforated, calibrated, washed with ethanol, dried with acetone and weighed then used for weight loss experiments. The leaves of Chromoleana odorata and Hevea bransiliensis were collected from a farm at Michael Okpara University of Agriculture Umudike and identified.The leaves sample were dried at room temperature for 2 weeks for proper drying and was milled using blender to expose the surface area and also for proper extraction. 2.5L of methanol was poured into 274g and 210g of chromoleana odorata and Hevea bransiliensis respectively and was left for 2 days for extraction. Four Whatman No.1 filter paper each in 4 different plastic funnel were placed in a 4 conical flask were used for filtration of the extract, then allowed to evaporate in order to remove the methanol and to obtain the natural concentrates. The concentrates of Chromoleana odorata extract and Hevea brasiliensis extract were weighed and 13.008 g and 11.2 g were obtained respectively. Then experimental concentration of the plant extracts were prepared from these concentrates for weight loss experiment.
Weight Loss Method
This involves immersion of the coupons in the media and removing at specified durations and checking the weight loss in grams. Each of the weighed coupons was tied and suspended from a horizontally placed stick on top of each of the beakers containing 25ml of different concentration of HCl with and without plant extracts. Each weighed coupons was suspended such that it was totally immersed in the solution without touching either side or bottom of the containers. The immersed weighed coupons were left uncovered to react freely with the atmosphere, and finally the time of immersion was noted. Coupons were removed from the beakers at the expiration of the time accorded for each test, then were washed gently and properly in water and ethanol, dried with a cotton wool and dipped in acetone to remove every moisture and oxygen. Thereafter, the dried coupons was carefully reweighed on the electronic weighing balance and the weight loss was recorded. 
RESULTS AND DISCUSSION

Weight Loss Study
The results obtained from the exposure of aluminium coupons in different concentrations of HCl with and without inhibitors at different times are presented in the tables below;
From Fig. 1 , it was observed that in the absence of Chromoleana odorata the weight loss increases from 0.026 g to 0.04g in the but in the presence of Chromoleana odorata, there was reduced weight loss from 0.009g to 0.019g within the same number of time exposure.
From Fig. 2 , It can be seen that there was increase in the weight loss from 0.021 g to 0.034 g without the presence of inhibitor but in the presence of Hevea brasiliensis, reduction in weight loss of metal from 0.010g to 0.021g was observed within the same number of time of exposure. From Fig. 4 ; In the absence of Chromoleana odorata at 0.05 M HCl there was a rapid increase in the weight loss from 0.042 g to 0.054g as the time of exposure increases from 24 h to 120 h while in the presence of Chromoleana odorata there was slow increase in weight loss, from 0.018 g to 0.021 g as the time of exposure increases from 24 h to 120 h. From Fig. 7 , it was observed that the inhibition efficiency increases from 57% to 63% as the concentration of Chromoleana odorata increases 0.1 to 1.0 g/L and gave its peak value of 63 % at 1.0 g/L, while in the presence of Hevea brasiliensisthere was a slight increase in the inhibition efficiency from 54% to 57% as the concentration increases and reaches it peak value of 57 % at 1.0 g/L.
CONCLUSION
The methanolic Chlomolaena odorata L. leaves extract was found to be an excellent potential corrosion inhibitor because of the presence of essential oils, steroids, triterpenes, as well as the high content of a series of complex flavonoids, chalcones and flavones in the extract [7] . The inhibition performance of plant extract is usually recognized to the presence of complex organic species, including tannins, alkaloids and nitrogen bases, carbohydrates and proteins as well as hydrolysis products in their composition [8] .
Results obtained showed that the methanolic leaf extracts of Chromoleana odorata and Hevea brasiliensis acts as an inhibitor for aluminium corrosion in acidic environment. Inhibition efficiency (%I) increases with increase in concentration as well.
